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Iteport  Mo.  8926-129 

Material  -  Adhesives  -  Structural  -  EC-l459>  EC- 1469,  AF-102 
(Minnesota  Mining  and  Manufacturing  Co.) 

Effect  of  Variations  in  Bonding  Pressures  and 
Temperatures  on  Joint  Strengths 


Abstracts 

Hie  effects  of  variations  in  pressures  and  temperatures  for  curing  adhesive 
bonded  Joints  made  between  202V- T06  aluminum  alloy  overlaps,  and  2024- T06 
aluminum  alloy  face  plates  and  3003-H19  aluminum  alloy  honeycomb  cores  with 
EC-1459,  EC- 1469  and  AF-102  (Minnesota  Mining  and  Manufacturing  Co.)  ad¬ 
hesives  were  determined.  Hie  curing  cycles  used  were  (l)  150  psi  pressure 
at  350*F  for  2  hours,  (2)  100  psi  pressure  at  250*F  for  30  minutes  followed 
by  350*F  for  2  hours,  (3)  100  psi  pressure  at  350*F  for  2  hours,  and  (4) 

85  psi  pressure  at  350*F  for  2  hours.  The  first  two  of  the  four  cure  cycles 
gave  satisfactory  -67*F  tensile  sheat  strengths.  Hie  2l6#F  tensile  shear 
strength  obtained  by  the  last  three  cure  cycles  were  slightly  low.  Hie 
metal  to  metal  peel  strength  produced  by  all  four  cycles  was  satisfactory. 
Hie  honeycomb  sandwich  flexural  strengths  at  -67*F  were  satisfactory 
throughout.  Hie  room  temperature  peel  strengths  of  the  honeycomb  sandwich 
varied  considerably  and  only  the  second  cure  cycle  produced  satisfactory 
strengths. 

Reference!  Lawley,  R.  W.  Jr.,  Miyaji,  M.  C.,  Sutherland,  W.  M. , 

"Effect  of  Various  Cure  Cycles  on  Metal  to  Metal  and. 

Metal  to  Core  Bonds  Using  Adhesive  System  Detailed  in 
Specification  8-01318,"  General  Dynamic s/Convair, 

Report  MP  57-461,  San  Diego,  California,  9  July  1957 
(Reference  attached). 
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REPORT  NO.  57-461 
EFFECT  OF  VARIOUS  CURE  CYCLES  ON 
METAL  TO  METAL  AND  METAL  TO  CORE  BONDS 
USING  ADHESIVE  SYSTEM  DETAILED  IN 
SPECIFICATION  8-013l8 


INTRODUCTION: 

Some  F-106  parts  are  being  subcontracted.  Cure  cycles  being  employed  by 
the  Subcontractor  differ  from  the  requirements  of  F-106  bonded  parts  as 
outlined  in  Specification  8-01313.  It  is  the  desire  of  the  Subcontractor 
to  employ  their  established  cure  cycles  in  the  production  of  the  Delta 
Dart  bonded  parts.  Because  of  this  difference,  a  test  program  was  initiated 
to  determine  whether  alternate  cure  cycles  might  be  employed.  The  strength 
values  of  bonded  test  specimens  will  be  used  as  the  criteria  in  determining 
the  adequacy  of  the  alternate  cure  cycles. 

OBJECT: 

To  obtain  resultant  strength  data  of  adhesives  (detailed  in  Specification 
8-01318)  processed  by  four  different  alternate  cure  cycles. 

CONCLUSIONS: 

1.  The  first  two  of  the  four  cure  cycles  investigated  give  satisfactory 
-67°F  tensile  shear  values.  These  were  in  excess  of  the  2025  psi  re¬ 
quirements  of  Convair  Specification  0-0300J  referenced  in  Specification 
8-01318. 

2.  The  +2l6°F  tensile  shear  values  of  all  the  cure  cycles  investigated, 
except  the  first  one,  (results  shown  in  Table  I)  appear  to  be  slightly 
low.  Even  though  there  are  no  specific  requirements  called  out  in 
Convair  Specification  0-03007  for  2l6°F  testing,  an  estimate  of  probable 
strength  at  this  temperature  can  be  made  by  interpolating  the  room 
temperature  and  +300°F  requirements.  The  required  strength  at  2l6°F  is 
estimated  to  be  2450  psi. 

3.  The  room  temperature  metal  to  metal  peel  strength  values  also  exceed  the 
10  lbs. /in.  width  requirement  of  Specification  0-03007,  when  the  ad¬ 
hesive  is  cured  with  alternate  cure  cycles. 

4.  The  sandwich  honeycomb  flexural  strength  values  obtained  at  -67°F  and 
+216°  were  in  excess  of  the  50,000  psi  minimum  skin  stress  requirement 
of  Specification  3-01318  for  both  of  the  cure  cycles  investigated. 

5.  Room  temperature  peel  strengths  of  the  sandwich  honeycomb  specimens 
varied  considerably*  and  only  the  second  cure  cycle  investigated  (see 
Table  Vi)  gave  values  acceptable  to  the  175  inch  lb./3"  width  require¬ 
ment  of  Convair  Specification  8-01313. 
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DESCRIPTION  OF  SPECIMENS: 

1.  Metal  to  Metal  Bonds: 

The  tensile  shear  specimens  were  1"  wide  by  1/2"  overlap  made  in  accordance 
with  Air  Force  Specification  MIL-A-8431.  The  material  used  for  the  tensile 
shear  specimens  was  .063"  x  4*  x  7"  2024-T3  clad  aluminum  alloy*  Peel 
specimens  consisted  of  two  .020"  x  1"  x  9"  clad  2024-T86  aluminum  alloy 
strips.  Cleaning  and  bonding,  except  for  the  cure  cycles  employed,  followed 
the  process  outlined  in  Specification  0-03C07. 

2.  Metal  to  Core  Bonds: 

Sandwich  honeycomb  specimens,  3"  x  16*  were  cut  from  18*  x  18"  panels  bonded 
in  accordance  with  Specification  0-03006  except  for  the  following: 

a.  Perforated  core  (vented  to  the  atmosphere)  was  used. 

b.  Core  cleaned  by  "box  spraying"  with  aliphatic  naptha  only, 
o.  Cure  cycles  modified  as  noted  in  Procedure. 

3.  The  materials  used  in  making  the  sandwich  honeycomb  panels  were  as  follows: 

a.  Skins:  .020"  x  18*  x  18",  2024-T86  clad  aluminum  alloy. 

b.  Core:  .375  thick  x  18"  x  18",  3003  H19  aluminum  alloy,  perforated  foil 
.002"  thick,  l/8"  hex.  cell  with  a  density  of  8.1  lbs./cu.ft. 

o.  Adhesives  (all  products  of  Minnesota  Mining  and  Manufacturing  Co.): 

EC  1459  Primer,  SC  1469  Liquid  Adhesive,  AF  102  Supported  Film  Adhesive. 

TEST  PROCEDURE: 

The  various  cure  cycles  investigated  were  as  follows: 

1.  Metal  to  Metal  Bonds 
a.  Pressure:  150  psi 

Heat  Cycle:  Heat  from  room  temperature  to  350°  F  in  25  minutes  and 
cure  at  350°  F  for  2  hours. 

This  was  accomplished  by  inserting  the  samples  to  be  bonded  in  a 
thermostatically  controlled  K  &  M  Laboratory  press  at  room  temperature, 
applying  the  required  pressure,  and  permitting  the  press  to  heat 
"naturally*  to  350°  F.  They  were  then  cured  for  the  required  time 
at  temperature. 
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b.  Pressure:  100  psi 

Heat  Gyole:  Heat  from  room  temperature  to  250°  F  in  2.6  minutes 
maximum  and  hold  for  30  minutes  at  temperature.  Heat  to  350°  F  at 
a  rate  of  10°  F./min.  maximum  and  cure  for  2  hours  at  temperature. 

The  method  employed  for  this  cure  cycle  consisted  of  the  following: 

(1)  The  K  &  M  press  was  first  heated  to  200°  F. 

(2)  The  specimens  were  inserted  in  the  hot  press,  the  press  was 
immediately  turned  up  to  250°  F.,  and  the  required  pressure  was 
applied.  To  insure  accuracy  in  reaching  250°  F  in  a  maximum  of 
2.6  minutes;  a  dummv  sample  was  first  run  with  a  thermocouple 
Imbedded  in  the  gins  line.  The  actual  time  required  to  reach 
250°  F  from  room  temperature  was  thus  established  as  2.5  minutes. 

The  specimens  were  then  run  at  250°  F  for  the  30  minutes  required. 

(3)  The  press  was  then  turned  up  to  350°  F  and  the  natural  heating 
rate  of  the  press  raised  the  specimen  temperature  to  350°  F  at 
a  rate  of  10°  F, /minute. 

(4)  The  samples  were  then  cured  for  2  hours  at  350°  F. 

c.  Pressure:  100  psi 

Heat  Cyole:  Room  temperature  to  350°  F  at  a  rate  of  4°  F./rainute 
maximum,  and  cure  at  350°  F  for  2  hours. 

By  connecting  a  thermocouple  lead  from  the  center  platen  of  the  K  &  K 
press  to  a  Leeds  Sc  Northrup  Speedomax  temperature  recorder  controller 
it  was  possible  to  control  the  rate  of  heating  from  room  temperature 
to  350°  F  at  less  than  4°  F./rainute  (3.4°  F ./minute  actual).  As  in  the 
previous  cure  cycles,  a  dry  run  was  made  first  to  prove  out  the  heat 
rate  employed. 

d.  Pressure:  85  psi 

Heat  Cycle:  Room  temperature  to  350°  F  at  a  maximum  rate  of  4°  F. /minute 
maximum  and  cure  at  350°  F  for  2  hours.  The  method  employed  for  this 
cure  cycle  was  identical  to  that  used  in  the  previous  one. 


Only  two  cure  cycles  were  investigated  for  sandwich  honeycomb.  Three  18"  x 
18*  panels  were  made  up  so  that  one  could  be  used  as  a  temperature  survey 
unit.  This  panel  had  a  thermocouple  imbedded  in  its  center  so  that  actual 
temperature  rise  in  the  test  parts  could  be  established,  oandwich  honeycomb 
bonding  was  accomplished  in  the  black  brothers,  thermostatically  controlled, 


FORM  IfltfeA 


1 

I 


j 


i 


? 


{ 


*  ANALYSIS  C  O  N  V  A  I  R  *A®»  5 

PREPARED  BY  Lawley/Miya j i  umuMMUMUimKiiaeomurm  REPORT  NO.  57-461 

checked  by  W.  M.  Sutherland  ,AN  0,,#o  model  F-106 

REVISED  BY  DATE  7-9-57 


IfiSI  (Cont'd) 

2.  Sandwich  Honeycomb  Bonding  Cyolesi  (Cont'd) 

hydraulic  press,  located  in  the  Adhesive  Laboratory.  The  two  cure  cycles 

investigated  were: 

a.  Pressure:  100  psi 

Heat  Cycle:  Heat  from  room  temperature  to  250°  F  in  2.6  minutes 
maximum  and  hold  for  30  minutes.  Increase  temperature  to  350°  F  at 
a  maximum  rate  of  10°  F./min.  and  cure  for  2  hours  at  temperature. 

Since  this  cure  cyole  is  identical  to  one  of  those  used  with  the  metal 
to  metal  test  samples,  it  was  hoped  that  the  identical  procedure  could 
be  used.  Unfortunately,  because  of  the  greater  mass  of  the  18"  x  18" 
sandwich  honeycomb  specimen,  it  was  not  possible  to  do  this.  However, 
only  a  slight  modification  was  necessary.  Instead  of  inserting  the 
specimen  into  the  press  after  it  was  heated  to  200°  F  it  was  necessary 
to  have  the  platens  at  250°  F.  The  sandwich  panel  then  came  up  to 
250°  F  in  2  minutes  and  10  seconds.  It  was  then  cured  at  250°  F  for 
30  minutes,  because  of  the  slower  natural  heating  rate  of  the  Black 
Brothers  press,  the  temperature  rise  from  250°  to  350°  F  was  6  1/2° 
F./minute,  which  was  slightly  slower  than  the  10°  F./minute  rise  used 
for  the  metal  to  metal  specimens.  The  sandwich  was  then  cured  for 
the  2  hours  required  at  350°  F. 

b.  Pressure:  100  psi 

Heat  Cycle:  Room  temperature  to  350°  F  at  a  maximum  rate  of  4°  F./min. 
and  cure  at  temperature  for  2  hours.  The  same  system  was  used  with 
this  panel  as  was  used  with  the  corresponding  metal  to  metal  cure 
cycle.  The  Speedomax  temperature  recorder-controller  was  connected  to 
a  tnermocouple  imbedded  in  the  sandwich  and  the  temperature  rise  was 
controlled  by  it. 

3.  Testing: 

a.  Metal  to  Metal  Specimens: 

After  bonding,  the  metal  to  metal  specimens  were  cut  into  l"  wide 
tensile  shear  specimens  and  the  edges  were  filed  smooth.  Testing  was 
accomplished  in  a  circulating  air  chamber  cooled  to  -67°  F  for  the 
low  temperature  evaluatior.3,  and  the  chamber  heated  to  +216°  F  for 
the  elevated  temperature  determinations.  This  chamber  was  mounted 
in  a  Baldwin  Southwark  Universal  Testing  Machine  and  tensile  shear 
strengths  were  determined  with  this  machine.  The  peel  specimens 
were  tested  at  room  temperature  on  a  rotating  drum  type  machine  at 
approximately  10"/minute  in  accordance  with  Ccnvair  Report  No.  ZM393D. 
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TEST  PROCEDURE 1  (Cont'd) 

3«  Tastings  (Cont'd) 

b.  siadBtflh  HgatyMBl?  ,9Mfltom» 

The  18"  x  18"  sandwich  honeycomb  panels  were  cut  into  3"  x  16"  specimens 
with  the  oore  ribbon  direction  running  lengthwise  to  the  16"  direction. 
Flexural  tests  were  conducted  on  these  specimens  using  the  2  point 
loading  system  according  to  the  method  outlined  in  Convair  Report 
Mo.  ZM393D  at  -67°  F  and  216°  F.  The  undamaged  portions  of  the  flexural 
samples  were  out  into  2"  wide  peel  specimens  and  tested  on  the  rotating 
drum  type  peel  maohine  at  room  temperature. 

RESULTS! 

The  results  of  these  tests  are  shown  in  Tables  I  through  VI  and  Figures  I  and  II. 
DISCUSSION  OF  RESULTS. 

The  first  cure  cycle  employed  for  the  metal  to  metal  bonds  is  essentially  the 
same  as  is  in  Specification  0-03007,  except  for  the  pressure  used.  The  results 
were  satisfactory  and  are  relatively  easy  to  obtain. 

The  second  cycle  investigated  however,  posed  some  problems,  both  with  the  metal 
to  metal  and  the  sandwioh  honeycomb  specimens.  First  it  was  necessary  to  place 
the  specimen  in  the  hot  presses  to  obtain  a  fast  enough  heating  rate  from  room 
temperature  to  250°  F.  The  pressure  had  to  be  applied  simultaneously  and  this 
proved  to  be  a  difficult  ooeration.  "Gassing"  of  the  adhesive  and  subsequent 
■bubbling"  probably  occurred  oecause  of  the  fast  heating  rate,  and  the  lower 
metal  to  metal  tensile  shear  results  are  probably  a  result  of  this.  It  cannot 
be  explained  why  the  sandwich  honeycomb  flexural  values  are  so  high  for  this 
cure  cycle,  but  the  low  peel  results  are  a  result  of  "bubbling"  of  ths  adhesive 
caused  by  the  rapid  heating  rate. 

The  third  cure  cycle  investigated  gave  a  good  combination  of  sandwioh  honeycomb 
flexural  and  peel  results,  and  perhaps  the  low  tensile  shear  values  could  be 
improved  by  further  testing.  The  metal  to  metal  peel  results  were  also 
acceptable  as  is. 

The  metal  to  metal  values  obtained  in  the  fourth  cure  cycle  were  essentially 
the  same  as  those  resulting  from  the  third  cure  cycle.  It  does  not  appear  that 
the  15  psi  decrease  in  curing  pressure  had  much  effect  on  the  results. 


NOTE: 

The  test  data  presented  in  this  report  are  recorded  in  the  Engineering  Test 
Lab  Notebook  No.  989. 
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TABLE  I 

AAetalTo  Metal  Bonds  With  A  F-  3/  Aohe  s/vb 


TfnsilB  Sh&ar  Results 


Test 
Temp  °F 

Cure  Cycle 
Investigated 

AVO.  TS. 

PS/. 

mrrm 

- 67 0 

Heat  from  room 

3  090 

Between 

-67° 

TEMP.  TO  3SO*F 

3462 

3303 

PPIMEP 

-67* 

W  25  M //VOTES . 

334  0 

&  A  ONES- 

Cure  fop  2 hoops 

IV  E 

+ 216 ' 

AT  JSO*F  WITH 

2720 

Cohesive 

+ 2/6 * 

/SO  PS/  PRESS  OPE. 

2880 

27 9 3 

n 

+216* 

(TEMNAISC  II* F/hih) 

2780 

n 

Peel  Results 


Test 

PeetSrxetftm 

wmm 

Temp'F 

WwSfSSSSSS^smm 

LhHiMWI/TH 

w3 7 

+  75° 

Same  as  above 

n.6 

Cohesive 

+  75* 

9.1 

10. X 

n 

+  75° 

3.7 

a 

+  15* 

3.1 

11 

Materials-. 

/  Adhesives  £.C.  /iS3  Awe*  A  A  F-3/  tape 
2.  Aphepehds: 

A.  tensile  Shea*.  Spec //hems ;  .063" xA'xV 2024  T3 
CLAD  AL.  ALLOY)  MILLED  EDGE  /&/VELS  CUT  INTO 
l*X7%'  SPEC/PfEHS  WITH  Si"  OVERLAP, 

B.  Peel  Spec/ mens  :  .  02 o‘x/  "x$"  2024  r86  clad 
AC.  ALLOY  STRIPS • 
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TABLE  I 

Metal  To  Metal  Bonds  With  A  F-  J /  Aohe sive 


Teais/le  Shear  Results 


test 

Temr'F 

Cure  Cycle 

In  ves  t  /ga  ted 

Tensile 
S  HEAR  PS/ 

AXG.TS. 

PS/. 

type 
Fa/ lure 

- 67 0 

Room  Temp  to  25o°f. 

2610 

Prime. 

- 67 * 

IN  A  MAX.  OP  2. 6  Pf/N. 

2200 

236  7 

Pr/meIap. 

-67* 

JO  M/M  0  2SO*F. 

2290 

Prime 

2SO  •-  3S0  •/?<£>  A  MAX 

+, 216 0 

Rate  op  /o'F/m/m. 

2370 

Cohesive 

+  2/6* 

Cure  pop  2  Hrs.@3S0° 

2100 

2330 

n 

*216* 

P.  And  / oopsi 

2  220 

n 

Peel  Results 


Test 

Cure  Cycle 

AercSnRMsrh 

AvgPecl 

TYPE 

Tcpfp'P 

I  A/VE S  T/GA  TED 

iEs/lNHiitm 

Strength 

Failure 

a-7S° 

Same  as  above 

3.6 

Cohesive 

+7S* 

I/.6 

//•/ 

n 

+7S° 

If.  6 

0 

-bis0 

f!6 

n 

Mater/als- 

/  Adhes/ves  ••  £“.C.  MSS  FP/p/er  2  AF-  3/  Tape 

2,  AO  HE  ZENDS'. 

A.  Te/VS/le  SHEAR  Spec/ MEATS  '.  .063*X4  *X7'2024  T3 
ci  ao  AL.  allot,  m/lleo  edge  Fa h els  cut  /a/to 
/  '  X  7%  "  SPEC/AfE/VS  W/TH  Si*  OVER  LAP. 

3 .  Reel  Spec/ me/vs:  .ozo‘xFy.9'  2024  tS6  clap 

AL.  ALLOY  STRIPS 
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Table  m 

Metal  To  Me  tal  Bonds  IVith  Af-3  i  Adhe  s ive 


Tensile  S hear  Results 


test 
Tema  *E 

Cure  Cycle 

In  vest /gated 

Tensile 
Shear  fist 

EKBEW 

WEs^m 

- 67 0 

Heat  from  room 

) &so 

Between 

-67° 

Temperature  to 

1380 

1903 

PR/N1ER& 

-  67° 

3SO°p.  AT  A  MAX.  RATE 

1680 

ADHESWE 

OF  A  'F/M  ///.  CtVRE 

+2/6' 

For  2  HRS.  AT  TEMP. 

2240 

Cohesive 

+2l  6° 

with  / OO ps./.  Press- 

Z20O 

2287 

II 

+ 216 ° 

ure. 

2420 

II 

Feel  Results 


Test 

Temp'P» 

Cure  Cycle 

I A/VEST/GATE  0 

Reel  Sr/w/us* 

1«S//M  WCTH 

Avg.Peel 

Strength 

TYPE 

Failure 

+76° 

+75° 

+75' 

+75' 

Sane  as  above 

17.4 

17  4 

15.4 

15-4 

76.4 

Cohesive 

M 

U 

n 

Matep/alS'. 

}  Adhesive^-.  £  C.  /4S9 PR/p/eR  £  AE-  J/  TAPE 

2 ,  A  dhsxenls  r 

A.  Tensile  Shea  r  Specimens:  .063  *X4  "X7M2o2^  73 

CLAD  Al.  allot ,  Ai/LLED  EDGE  PANELS  Cur  /A/TO 
/  *X  7& '  SPE  CIMEA/S  TU/TH  %  "  OVER  LAP. 

8.  Feel  Spec/a/ens:  .ozoHxi'  xS"  2024  r<S6  Clad 
AL.  ALLOY  strips. 
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TABLEI3I 

Metal  To  Metal  Bonds  With  A  F -3 1  Adhe  $ive 
Tensile  Shear  Results 


TEST 

T£mP°T 

Cu&e  Cycle 

In  vest- /gated 

Tenshe 

Shea*/*?/ 

Avt?T$. 

PS.i 

TYPE 

Fa /luke 

- 67 • 

Foon  temp  To  35<fT 

1760 

pR/NtE* 

-67* 

AT  A  MA*  RATE  OE 

19 SO 

/  807 

StAonES- 

- 67 * 

AT/m/n.  Cope  To* 

/  7  /O 

we  . 

2  HAS.  AT  TEMP 

+2/6 

with  85  as./,  re  ess- 

2980 

Cohesive 

+2L69 

OPE. 

2320 

25 73 

n 

+2/6° 

2  320 

It 

Peel  Results 


Test 

Temp't 

Cure  Cycle 
Investigated 

NXl  Sr»fN9TH 
LBsS/HhPoni 

Avg  Peel 
Strength 

TYPE 
Fa/ LUKE 

+  75° 

SAME  AS  A60VE 

17.  A 

GoheS/ve 

f 75 * 

17-4 

iQ.O 

n 

t75° 

19-3 

ir 

■+  75° 

17.  A 

If 

Matep/als-. 

I>  Adhe 3n/£  s  :  F.C.  MS9  FA/ HER  &AF-3/  TATE  . 
Z.Adherends-. 

A.  Tens ii £  Shea*  Spec /hens  :  .063"x7  **7"  2024  T3 
Clad  AL.  allot ,m/i*ed  edge  /Panels  cut  into 

/"  X  7  SPEC/MENS  V//  r/i  OVER  LA  P, 

3.  Peel  Spec/hea/j:  02.o'x/"x9‘  2oza  T66  clap 
AL.  Allot  stales. 
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Ta&le^L 

Sandwich  Honeycomb  Flexural  Sc  Peel 
Test-  Results 


Flexural  Results 


BYBE 

Fi  S3 

<J  .  M 

A 

Dt stance 

EBE 3 

7oMPK£SS1VE 

Stress  fiSU. 

WBB3m 

Room  TEMP  7~o  2S0*E 

2./F 

637 

72,9oo 

CopeSh&r 

IN  A  MAX.  DT  2. 6M/N. 

ii 

174 

82,3oo 

&Adme$- 

30M/M  &>  2 SO  °F. 
2SO-3SO  *F@A  MAX. 

ii 

726 

7  8,ooo 

WE. 

RA  TE  Of  /0%F/m/N. 

^  99 

Z-5Z 

636 

8L000 

Coke 

Cure  for  2 hrs.  Qd&cfc 

AND  /OO  PS/.  PRESSURE. 

II 

666 

83, 80o 

SHEAR 

FkEL  Results 


P^9 

Cure  Cycle 

fkeL  STRENGTH 

A  VS  fire  t 

TYPE 

..  Xnyest/qa  ted 

/N 133/3  "width 

Strength 

Failure 

+73° 

Same  as  above 

32-/ 

Between 

+ 16 ° 

46.3 

F /3EPGLA5 

+73° 

46.3 

47.3 

Re/neorce- 

+73' 

46S 

ME  NT  & 

+73' 

46.3 

Adhesive 

Materials : 

I.  Adhesives  \ 
cl.  Prime*  :  PC.  MSS 
4-.  Liquio  Adhesive  x  FC./46& 
c.  F/l m  Adhesive-  A  F  /oz 

2,  A  DHL  RENDS 

(L  Shins.-  .020" 2024T66  Clad Al  Alloy 

Or.  Core:  .37S' 3003 R/S  Al. Alloy .oozFo/l/^hexCell. 


FOAM  IDIt'A 


I 


s 

l 


ANALYSIS  C  O  N  V  A  I  R  *AOB  U 

prepared  by  Lavley/foiya J  i  » •»  •"“« report  no.  57-461 

chicked  by  W.  M.  Sutherland  sanoi«oo  modcl  F-106 

REVISED  SV  DATE  7-9-57 


TableIZL 

Sandiyv/ch Honeycomb  Flexural  £  Peel 
Test  Pa  Suits 


Flexural  PesultS 


Test 

TempIF 

Cure  Cycle 
Investigated 

“A" 

Distance 

Coke 

ShemEsh. 

CoMP#£S$\\/E 

Stress  RSI- 

type 

Failure 

~67° 

-67° 

-67* 

+  216' 

+  2/6' 

Hea  t  from  Room 
TEMP.  To  3S~OaF  a  T  A 
MA  X.  RA  TE  OF  4°  f.  / 
M/N.  Cure  for  2.HR&, 
A  T  TEMP.  Y/l  TH  /OO 
Psj. PRESSURE. 

2./F 

it 

it 

2.S2" 

n 

680 

6/S 

434 

528 
52  8 

72,200 

65300 

52,800 

66tSoo 

66,500 

Pgrmanem 

Set  in 

SANDWICH 

CO/tcSneA/Z 
4  UPPER 
SKIN  BUCt 
LINS. 

Peel  Pesults 


Test 

7emp°F 

Cure  Cycle 

I/VVE  S  77  GA  TED 

PeetSTxeMorH 

imss/Iwiot* 

Avg.peel 

Strength 

TYPE 

Failure 

+75° 

+75° 

775° 

+75* 

+75° 

Same  as  above 

98.4 
l  o  4 
104 
no 
no 

/OS 

BerweeN 

F/DE'RGlAS 

RewFovct- 

MENT  & 

Adhesive, 

MATERIALS'. 

/.  Adhesives : 

*  Primer.'  PC  MS9 
Liquid  Adhesive  :  EC.  74  69 
c.  F/ lm  Adhesive:  AF  /oz 
2,  A  DHE  RENOS'  l 

&.  Skins-  .020" 2024T86  Clap  Al.  Alloy 
&  Coke:  .37S* SoozP /9  A L  Alloy. ooz”fo/l&‘HEX  cell. 


pmm  iaia*A 


